Study objective: Chest pain is the most common complaint among cocaine users who present to the emergency department (ED) seeking care, and many hospital resources are applied to stratify cocaine users in regard to future cardiac morbidity and mortality. Little is known about the longitudinal cardiac and noncardiac medical outcomes of cocaine users who have been stratified to an ED observation period after their ED visit. We examine 1-year cardiac outcomes in a low-to intermediate-risk sample of patients with cocaine-associated chest pain in an urban ED, as well as examine ED recidivism at 1 year for cardiac and noncardiac complaints.
INTRODUCTION Background
In 2005, more than 800,000 emergency department (ED) visits involved a major substance of abuse; cocaine was involved in more than half of such visits. 1 Chest pain is the most common cocaine-related ED complaint, 2 with up to 20% of chest pain patients in urban cohorts having positive urine drugscreening results for cocaine.a recent statement from the American Heart Association focusing specifically on management of cocaine-associated chest pain. 8 
Importance
At this time, the best approach for managing cocaine patients in the ED setting who present with chest pain, and who are at significant risk for myocardial infarction is appropriate risk stratification. Because of the differing pathophysiology and demographics of cocaine-associated chest pain, classic cardiac risk-stratification protocols may not be applicable. Weber et al 9 recently validated the safety of a brief observation period for patients specifically with cocaine-associated chest pain. In summary, patients who do not have evidence of ischemia or cardiovascular complications during a 9-to 12-hour period in a chest pain observation unit have a very low risk of short-term death (30 days) from myocardial infarction. However, little is known about long-term outcomes (cardiac or noncardiac) in a cohort of low-to intermediate-risk patients with chest pain and recent cocaine use. One previous study has reported long-term (1-year) follow-up data on cocaine-using chest pain patients; however, this study was limited by the use of a convenience sample. 10 In addition to cardiac complications, cocaine users are at increased risk for other medical complications related to their cocaine use, according to the following factors: (1) intravenous route of administration (ie, HIV, hepatitis cellulites, bacterial endocarditis); (2) direct toxicity of cocaine separate from route of administration (ie, noncardiac causes, including seizure or stroke); (3) psychological/psychiatric complications (ie, depression, anxiety disorders, psychosis); and, (4) violence-and nonviolence-related injuries. 11 Although many hospital resources have been applied to stratify cocaine users in regard to cardiac risk, little is known about the longitudinal outcomes of cocaine users after their ED visit for chest pain, including noncardiac outcomes, limiting the understanding of how substance use interventions in this group may fully affect future medical comorbidities, as well as ED service utilization.
Goals of This Investigation
To our knowledge, previous research has not examined the longitudinal 1-year outcomes among a risk-stratified cohort of ED patients with low to intermediate risk for cardiac disease to assess cardiac and noncardiac outcomes and rates and correlates of ED recidivism. The first objective of this study was to examine 1-year cardiac outcomes in a prospective risk-stratified sample of patients with cocaine-associated chest pain in an urban ED. A second study objective was to examine ED recidivism after 1 year for cardiac and noncardiac complaints in this same cohort. It was hypothesized that patients with cocaineassociated chest pain (stratified as low/moderate risk for myocardial infarction) who underwent an uneventful chest pain observation unit stay would have a less than 1% risk for death or acute myocardial infarction during the ensuing year, that ED recidivism and mortality of noncardiac complaints would be higher than that of cardiac complaints, and that ED service utilization during the study year would be positively correlated to ongoing cocaine use.
MATERIALS AND METHODS

Study Design
This study examined a prospective cohort study of patients who presented to a large urban ED with cocaine-related chest pain. The detailed methods of this study have been described previously.
3,12
Setting
This study was conducted at a university-affiliated Level I trauma center with an annual ED census of 75,000 patients. All procedures were approved by the university's and hospitals' institutional review boards.
All patients undergoing ED observation for chest pain had cardiac markers measured at presentation in the ED and 3, 6, and 9 hours after presentation. Continuous 12-lead ST-segment monitoring (Vectra XA; Hewlett-Packard Diagnostics, Houston, TX) was performed by physician assistants. For this study, measurement of cardiac troponin I levels (Access Accu TnI; Beckman Coulter Inc, Brea, CA) was selected instead of measurement of the MB fraction of creatine kinase because previously published data suggest that troponin I is the marker protein most specific for myocardial injury in patients who have recently used cocaine. 13 The levels of this marker were considered to be increased if any measurement exceeded the institutional threshold for normal. After negative enzyme-level results, 9 hours apart, patients were given a referral to their primary care physician for outpatient stress testing.
Editor's Capsule Summary
What is already known on this topic
Patients with cocaine-associated chest pain who "rule out" have a low risk of 30-day cardiovascular events.
What question this study addressed
The 1-year event rates for low-to intermediate-risk patients with cocaine-associated chest pain who have a negative observation unit evaluation result.
What this study adds to our knowledge These patients have a very low rate of acute myocardial infarction within the year after a negative evaluation result, but they have a high rate of repeated visits, including violence-related injuries.
How this might change clinical practice
Early intervention about cocaine use might be considered to prevent violence-related injuries.
Selection of Participants
Research staff present in the ED between 8 AM and 10 PM, 7 days per week, attempted to screen all chest pain patients undergoing a cardiac evaluation for acute coronary syndrome who came to the ED from June 1, 2002, through February 29, 2004 . The institutional standard of care in the ED where the study was conducted requires that patients younger than 60 years who receive an evaluation for potential acute coronary syndrome also undergo urine screening for cocaine metabolites (benzoylecgonine) (Synchron LX Systems). Patients who underwent a cardiac evaluation overnight (10 PM to 8 AM) were approached by the research assistant at 8 AM before discharge from the chest pain observation unit. Patients were assessed for study inclusion according to the criteria below, not on the basis of the decision process of the emergency physicians at this institution on when to use the chest pain observation unit. A 2-phase enrollment procedure was used. Consecutive patients aged 18 to 60 years, with a chief complaint of chest pain (undergoing a cardiac evaluation, as demonstrated by ordering of cardiac enzyme tests), were initially considered eligible for the study and approached by research staff to participate in the screening during the recruitment period. Patients aged 18 to 60 years, with a positive urine screen result for cocaine, were included. If urine screen results were incomplete or unavailable, documentation in the medical chart by the provider that the patient was being treated for cocaine-associated chest pain and patient self-reported cocaine use in the 48 hours before ED visit were used. Patients who were considered too high risk to complete a cardiac evaluation in the chest pain observation unit were excluded. According to criteria by Weber et al, 9 patients with cocaine-associated chest pain were identified as high risk and were excluded if their initial ECG result was suggestive of acute ischemia or acute myocardial infarct, if they had STsegment elevation or depression of 1 mm or more that persisted for at least 1 minute, if they had increased serum levels of cardiac markers, or if they had recurrent chest pain deemed to be unstable angina (receiving anticoagulants or requiring intravenous vasoactive medications, eg, nitroglycerine). In addition, because Weber et al 9 found that patients with clinically significant coronary disease were more likely to have a nonfatal myocardial infarction in the subsequent study period, patients with a history of acute myocardial infarction or coronary artery bypass surgery were also excluded. Patients with hemodynamic instability and those directly admitted to the ICU from the ED were also deemed high risk (Figure 1 ).
Patients were also ineligible for the study if they did not undergo a cardiac evaluation (ie, chest pain clearly caused by trauma to chest per emergency physician judgment, with no cardiac enzyme tests ordered), were pregnant, were unable to provide informed consent, were acutely suicidal, or demonstrated severe agitation requiring physical restraint. Cocaine use was confirmed with toxicologic positive urine screening results for cocaine metabolites (sensitivity of 95% and specificity of 100%; Synchron LX Systems).
14 After signing a written consent form, participants eligible for the study completed in a 2-hour baseline interview conducted by trained research staff in the ED or chest pain observation unit (based on bed availability in the chest pain observation unit). Participants who completed the baseline assessment were given a $25 gift certificate to a local retailer (eg, Wal-Mart, Target) to compensate them for their time. Subjects who signed consent for the longitudinal study completed a 2-hour baseline interview before leaving the chest pain observation unit to collect information about sociodemographics, substance use (alcohol and illicit drugs) history, and baseline physical and mental health. Measures included an assessment of substance use frequency and consequences from the Substance Abuse Outcomes Module, 15 which is designed for evaluation of substance abuse treatment outcomes (available at http://www.netoutcomes.net) and measures Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) substance use disorders. 16 In addition, the Substance Abuse Outcomes Module was used to also measure basic demographic information. The Substance Abuse Outcomes Module has been extensively tested and has been found to have excellent psychometric properties. 15 The module was administered at 3-, 6-, and 12-month interviews in person. Finally, the standard Medical Outcomes Study SF-36 Health Survey 17 was used to assess health concepts relevant to functional status and well-being. 18 For the purposes of this article, the physical functioning index was used in analyses.
At baseline, participants were asked to provide locator information that would allow study personnel to contact them for follow-up interviews to be conducted at 3, 6, and 12 months postbaseline. Participants were informed in the consent form about the follow-up contact procedures. Participants were reimbursed $30 for the 3-month, $35 for the 6-month, and $45 for the in-person 12-month interview. During follow-up visits, participants were also asked to provide a urine specimen voluntarily, for which they were provided an extra remuneration of $10. The urine drug screen was obtained to encourage more accurate self-report of substance use. [19] [20] [21] [22] [23] [24] Records at the Hurley Medical Center, the study site, were reviewed by trained research assistants at baseline, as well as 12 months after the index ED visit. Hurley Medical Center is the only Level I trauma center in Flint, MI; therefore, all major trauma/injury in Flint is routed to the center. Furthermore, Hurley Medical Center is the provider of choice for most patients treated; for example, 91% of patients who reported that they had any ED visit in the past 3 months at follow-up interview indicated that they had received ED care at the study site. Furthermore, 98% of patients who completed all follow-up interviews reported that their ED visits for chest pain during the study year occurred at the study site. At the start of the chart abstraction process, there was a training period by physician staff, as well as regular auditing of chart reviews to maintain reliability in keeping with the criteria described by Gilbert et al. 25 A second investigator performed a review of a random sample of charts and determined that no discrepancies were found in abstraction of the required variables (ie, variables to be extracted were clearly defined and not ambiguous). Regular meetings were held with research assistant staff to review coding rules and chart data. Information was specifically abstracted on final diagnosis by ED staff (eg, chest pain, injury, musculoskeletal pain, overdose, seeking detoxification) and ED disposition (eg, admitted to hospital, admitted to psychiatric facility, discharged home). Details of chest pain-related visits, including troponin levels, and results of urine cocaine screens ordered on repeated ED visits were recorded. Research assistants verified participant mortality by searching public death record databases.
YES
Primary Data Analysis
We used SAS version 9.1 and Stata version 9.0 for analysis purposes. First, descriptive statistics were computed for baseline health and past year ED service use for cardiac chief complaint, as well as ED visits for any reason. Approximately three fourths (77%) of participants had zero recurrent ED visits related to chest pain, and approximately one third (35%) of the sample had zero recurrent ED visits for any reason in the study year. To analyze the association between selected variables and recurrent ED visits for chest pain, as well as recurrent ED visits for any reason, zero-inflated Poisson regression models were performed. Stata's Vuong test for both count variables (Pϭ.0008 and Pϭ.0041, respectively) confirmed that the zero-inflated Poisson regression model was a better model for both count variables instead of the standard Poisson regression model. All analyses were performed on the participant level. Independent variables were selected for inclusion in models according to hypotheses and previous literature on ED recidivism and included variables measured at the 12-month follow-up interview. Age, sex, race, education, past month's substance use frequency (ie, days of binge drinking, days of cocaine use), cardiac risk factors (ie, hypertension, diabetes, tobacco use, previous coronary artery disease), physical functioning index, primary physician (yes/no), and health insurance (yes/no) were the chosen independent variables for both models. The summary substance use variables included in the models were based on substance use during the year after the index ED visit and were computed by summing the number of days (eg, binge drinking, cocaine use) used for each substance in the month before each follow-up interview (3, 6 , and 12 months).
RESULTS
During the recruitment phase 2,532 patients presented to the ED with chest pain that was thought to be potentially cardiac by the ED medical staff. Four percent (nϭ108) refused to have staff view the urine cocaine results done as part of the ED standard chest pain protocol, and 2% (nϭ39) were missed by study staff busy with other participants, leaving 94% (nϭ2,385) of patients agreeing to participate in the study. Of these, 86% (nϭ2,043) had urine cocaine screens completed, with 19% (nϭ390) having a positive urine drug screen result for recent cocaine use. Eighty-eight (23%) patients with cocaine-associated chest pain were deemed high risk and thus excluded from the study (see study flow sheet and outcome summary, Figure 2 ). Of the remaining 77% (nϭ302) of patients, 73% (nϭ219) had 2 sets of negative cardiac enzyme results and agreed to complete a baseline evaluation and chart review and to participate in the study protocol, which included 3-, 6-, and 12-month follow-up interviews. All patients were discharged from the ED. The mean length of stay in the chest pain observation unit was 12.5 hours (SD 4.8 hours). The first blood for cardiac enzyme tests was usually drawn before transfer to chest pain observation unit from the ED. Follow-up interview completion rates were 77%, 82%, and 80%, respectively. Study protocol included urine drug screens at all follow-up interviews; more than 90% of participants complied with a urine drug screen (91%, 91%, and 94% at each followup interview, respectively).
The study population (Nϭ219) was predominantly men (65 %), and three quarters were black (78 %). At baseline, participants reported an average number of 7.5 days of cocaine use in the past month (SDϭ8.5) and 84% reported cigarette use (Table 1) . Among participants completing all 3 follow-up interviews (nϭ166), 79% (nϭ131) reported any cocaine use during the year after the ED index visit (eg, reported at least 1 day of use during one of the 3-, 6-, and 12-month follow-up interviews). In addition, 78% (nϭ127) of participants providing a urine drug screen (nϭ163 during at least one of the 3-, 6-, or 12-month follow-up interviews) had a positive result for cocaine indicating cocaine use in the previous 48 to 72 hours.
The medical record review showed that all 219 study participants (100%) returned to the study site, Hurley Medical Center, for medical care in the year after the index ED visit; one third (33%; nϭ73) returned to outpatient clinics, 2% (nϭ4) were directly admitted to hospital from outpatient settings for noncardiac evaluations, and 2% (nϭ5) were directly admitted to psychiatry inpatient floor from the outpatient setting. The majority of participants, 65% (nϭ143), returned to the study ED in the 12 months after the index ED visit (Figure 3 ). Median number of visits among participant who had any ED visits was 2 (range 1 to 26; interquartile range 1 to 4). Hurley Medical Center is the provider of choice for most patients treated; 91% of participants who noted yes on the 12-month interview that they had any ED visit in the past 3 months indicated that they had received ED care at the study site. In regard to chest pain, 98% of participants who completed all 3 follow-up interviews self-reported that their ED visits for chest pain occurred at the study site during the year after their index ED visit.
Few participants observed that they were experiencing medical consequences of their cocaine use at index ED visit (Table 1) . Specifically, 30% of participants reported hypertension, 3.0% report congestive heart failure, 5.0% reported positive hepatitis status, and 0.5% reported positive HIV status. Approximately one quarter of the sample (23%; nϭ51/219) returned to the study ED for chest pain in the year after the index ED visit (Table 2) . Among those participants presenting again to the study ED with chest pain, 66% (nϭ34/51) had a positive cocaine urine screen result at presentation to the ED. Five percent of study participants (nϭ12/219) were hospitalized on repeated chest pain visits from the ED; of these, half had positive cocaine drug screen results at readmission (Table 3 ) (see Thapa et al 26 for detailed longitudinal cocaine/substance use of sample). All patients hospitalized for chest pain were evaluated in the ED initially. However, no study participants had an increased serum cardiac marker (troponin I) level when evaluated for chest pain at the study ED (Hurley Medical Center) during the year after the ED visit. Two patients had outpatient diagnostic cardiac catheterization. One of these patients was observed to have a fixed wall motion defect on outpatient stress testing. This patient, with a history of coronary artery disease, hypertension, and hyperlipidemia, went on to catheterization, showing a single-vessel lesion, with recommendation for medical management. This same patient re-presented to ED 2 days after this catheterization with cocaine use and recurrent chest pain and negative cardiac enzyme results. A second patient with a history of hypertension underwent outpatient stress testing that showed global wall hypokinesis, prompting outpatient catheterization, which revealed diffuse atherosclerosis, without further acute intervention beyond medical management. The majority of participants (65%; nϭ143/219) returned to the study ED for any reason in the 12 months after the index ED visit (Figure 3 ). Median number of visits among participant who had 1 or more ED visits was 2 (range 1 to 26; IQ range 1 to 4). Among 219 baseline participants, 22% (nϭ48/219) had 1 ED visit, 17% (nϭ38/219) had 2 visits, 10% (nϭ21/219) had 3 visits, and 16% (nϭ36/219) had 4 or more visits (range 4 to 26). In the year after the ED index visit, 2 participants (1%) had an ED diagnosis of acute cerebrovascular accident, 5% (nϭ11/219) presented with nonfatal overdose, and 8% (nϭ18/ 219) presented with suicidal ideation or major depression (Table 2) .
In the year after the index ED visit, slightly more then a quarter (27%; nϭ60/219) of participants were evaluated in the ED for an injury (median number of visitsϭ1; range 1 to 4; IQ range 1 to 2). The majority of noncardiac ED visits were related to musculoskeletal pain (eg, headache, toothache, low back pain). As confirmed by a search of national public death records, during the year after the index ED visit, only 1 fatality occurred, which was due to a gunshot wound. This patient was treated at Hurley Medical Center before death.
Zero-inflated Poisson regression analyses were performed to analyze the association between selected variables and recurrent ED visits for chest pain during the year after the index ED visit.
As stated above, independent variables included age, sex, race, education, past month's summary substance use frequency (ie, days of binge drinking, days of cocaine use), cardiac risk factors (ie, hypertension, diabetes, tobacco use, previous coronary artery disease), physical health functioning, primary physician (yes), and health insurance (yes). The overall model was significant (likelihood ratio 2 ϭ48.04, dfϭ10, PϽ.001), with sex, age, cardiac risk factors, physician, and health insurance as significant predictors. A greater number of recurrent ED visits for chest pain was reported by women, older patients, participants with fewer cardiac risk factors, those who did not have a physician, and those with health insurance (Table 4) .
Zero-inflated Poisson regression analyses were performed to analyze the association between selected variables and frequency of recurrent ED visits for any reason (as a count variable) during the 12-month follow-up period according to the independent variables described above. The overall model was significant (likelihood ratio 2 ϭ49.71, dfϭ10, PϽ.001), with race, days of cocaine use, physician, and health insurance as significant predictors. A greater number of ED visits in the year after the index ED visit was predicted by nonblack race, more days of self-reported cocaine use, lack of a primary physician, and those with health insurance (Table 5) .
LIMITATIONS
Several limitations of this research require acknowledgement. First, data are based on self-report; however, procedures were implemented to increase reliability and validity of self-reports, including provision of a research context in which confidentiality was ensured; urine samples were obtained for drug testing, which may enhance self-report; and standardized measures were used. Second, ED recidivism is based on chart review from a single hospital, and patients may have used other EDs; thus, our reported findings may represent an underreporting of true rates of complications post-chest pain observation unit visit. However, our previous work and current interview suggests that the study hospital is the preferred ED for participants (98% of ED visits during the study year for complaints of chest pain were at the study site), and indeed all participants returned to the study health care system in the 1-year period. Finally, although the event rate of acute myocardial infarction during the study year was low, many of these patients have coronary artery disease, which other literature 8 suggests is accelerated by cocaine use and may not become evident in a 1-year study.
DISCUSSION
Data from this prospective longitudinal cohort study of patients with chest pain and recent cocaine use who have been risk stratified to be low or intermediate cardiac risk and discharged after a chest pain observation unit protocol (negative cardiac enzyme level results 9 hours apart) show that these patients are at very low likelihood of having a myocardial infarction in the subsequent year. One quarter of these cocaine Figure 3 . Number and frequency of ED visits for any reason in study year by 219 study participants. Sixty-five percent (nϭ143) returned to the ED during the study year. CHF, Congestive heart failure; TIA, transient ischemic attack; URI, upper respiratory infection; STD, sexually transmitted disease. *Thirteen visits had a documented negative urine cocaine screen result; 44 visits had incomplete urine drug screen results (urine not given). Some patients returned multiple times. Study analysis at subject level (N). † Includes dental pain, headache, and back pain. ‡ Two participants were admitted to surgery after gunshot wounds. One fatality in the ED from a gunshot wound. § Includes hives, acute venous thrombosis, medication refill, and increased blood sugar level. users with chest pain returned to the study ED for chest pain in the year after the index ED visit, of whom 66% reported recent cocaine use at the time of repeated ED visit. Only 5% were admitted for further cardiac evaluation on subsequent visit, and of these, 64% had recently used cocaine. The majority (79%) of participants completing all follow-ups reported recurrent cocaine use at some point during the study year, 26 and 78% had a positive urine screen result at the follow-up interview. Taken together, these findings suggest that self-report of cocaine use appeared to be valid, the cocaine use was often recent, and that that cocaine use is not a rare event after negative chest pain observation unit visit for cocaine-related chest pain. These findings are consistent with those of Hollander et al, 10 who studied a cohort of 203 patients with cocaine-associated chest pain during 1 year and found that 60% reported continued cocaine use. However, according to our previous report a substantial proportion of the patients (50%) in this cohort were able to abstain from cocaine use at least in the first 3 months of their index ED visit for cocaine-associated chest pain. 26 Data from the current study found that of all 390 patients presenting to the ED with cocaine-associated chest pain who were enrolled in the study, 23% were classified as high risk, with 8 patients (2%) presenting to the ED with an acute myocardial infarction and 15 more (4%) with acute pulmonary edema, ECG changes, or hemodynamic changes requiring ICU admission on presentation to the ED. These high-risk patients were not eligible for study inclusion. No patients completing the chest pain observation unit protocol (nϭ219) had increased troponin I levels or returned to the ED with an acute myocardial infarction during the study year. Previous literature 10 of a non-risk-stratified sample of patients with chest pain and recent cocaine use found only 1% returned with a nonfatal myocardial infarction, with 75% returning to the ED for chest pain in a 12-month period, a much higher proportion than the 23% of patients with recurrent ED visits in our study. In a retrospective study of 197 patients, only 1 patient (4.5%) developed a myocardial infarction. 27 Our findings support previous data that have validated the short-term (30-day) mortality in chest pain observation unit patients 9 and extend the understanding of this risk stratification in a new cohort of patients to 1-year outcomes. Building on the risk criteria and conclusions developed by Weber et al 9 to also exclude those with previous myocardial infarction or coronary artery bypass graft, the nonfatal rate of myocardial infarction was lower in this sample (zero) compared with that of previous studies in other cohorts (Weber et al 9 ; nonfatal myocardial infarction rate was 2%). In addition, all patients in this group were discharged home. The lower rates of recurrent ED visits for chest pain than found by Hollander et al 28 may reflect an earlier stage of cardiovascular disease occurring in our sample by exclusion of the high-risk group. Detailed review of the participants who were hospitalized on repeated ED visit suggests that these patients were older (all but 1 were in their 40s or 50s), and several had other cardiac disease that was not specifically part of study exclusion criteria (ie, congestive heart failure, valvular disease, or previous cardiac stents without previous myocardial infarction).
Somewhat surprisingly, ongoing substance use did not significantly predict recurrent ED visit for chest pain. A greater number of recurrent ED visits for chest pain were reported by women, older patients, those who did not have a physician, and those with health insurance. Those patients with more cardiac risk factors were less likely to return to the ED for chest pain; this somewhat counterintuitive finding may be related to the exclusion of high-risk patients. For example, in this sample, the majority of patients had a single cardiac risk factor, namely, tobacco use. In addition, patients who are aware of a diagnosis of hypertension, hyperlipidemia, and coronary heart disease (the other 3 cardiac risk factors listed) may be more likely to have a primary care physician, which was significantly related to fewer ED visits. Although the 1-year event rate of myocardial infarction in this sample was low, these patients may have cardiovascular disease (as evidenced by the 2 patients who underwent catheterization), and disease may be accelerated by their cocaine use.
In addition to cardiac outcomes, this study evaluated the reasons and frequency of ED recidivism other than for chest pain. The majority of participants were treated in the ED in the study year (65%), despite many reporting access to a primary care physician. Cocaine use was a robust predictor of recurrent ED visit for any reason, highlighting the need for interventions and referrals for cocaine use during ED visits to decrease future morbidity, mortality and ED costs. Consistent with previous literature, 29 participants with health insurance, who do not have a primary physician, were more likely to utilize the ED for care, likely because they had less preventative care or undiagnosed comorbidities and also were not financially inhibited from a potentially expensive ED visit.
Cocaine use is associated with several other medical complications, including but not limited to neurovascular, pulmonary, and psychiatric complications, as well as the association of substance use, specifically cocaine, to injury (both unintentional injury and interpersonal violence). Intravenous injection of cocaine, as well as other drugs used in conjunction with cocaine, is a well-known risk factor for HIV and hepatitis through needle sharing. However, other complications of an intravenous route of administration include cellulitis, local skin infection at the site of injection, 11 bacterial endocarditis, and granulomatous pulmonary reactions leading to chronic dyspnea. 30 The effects of direct toxicity are primarily related to the physiologic effect of vasospasm leading to chest pain. More serious neurologic adverse effects such as seizure, stroke, or transient ischemic attacks are common, especially with high levels of cocaine. 31 During the past 10 years, cocaine has become the most common agent associated with drug-related stroke. 32 Indeed, in this sample of cocaine users 2 participants were diagnosed on repeated ED visit with cerebrovascular accident. Common pulmonary consequences of cocaine use include chronic cough, pneumothorax, and bacterial pneumonia, with 15% of this sample returning to the ED with pulmonary complaints. Psychiatric disorders are common comorbid conditions among cocaine users. Previous work from this sample found 42% reported moderate or severe depression. 33 This sample of cocaine users also had high psychiatric comorbidity, with half as many hospitalizations for psychiatric complaints as for recurrent chest pain.
Finally, previous work with this cohort, 34 as well in other cohorts (Weber et al 9 ), found that this group of cocaine users experience high rates of violent victimization and perpetration during the year after the index ED visit. After chest pain, the most common presenting complaint in the year after chest pain observation unit visit was injury, with the only study fatality related to gunshot wounds. The high rate of injury among this population of cocaine users underscores that although significant time and ED resources are used to identify patients as low to intermediate risk for future cardiovascular events, the largest risk for future morbidity and mortality may be injury and violence.
Low-to intermediate-risk patients with cocaine-associated chest pain who have a negative chest pain observation unit evaluation result have a less than 1% risk of myocardial infarction in the subsequent 12 months. However, the majority of patients in this study continue to use cocaine after their ED visit, and this cocaine use significantly predicted ED recidivism, highlighting the need for substance use interventions in this population during an ED visit for chest pain.
